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SECTION I 
INTRODUCTION 


Between 1969 and 1971, the Air Force was charged with two instances of 
crop damage in California due to jet fuel dumped by Air Force aircraft 
operating from Travis AFB and Beale AFB. Also during this period there were 
inquiries from Congress and from private citizens on Air Force fuel dumping. 
These inquiries were spurred, in part, by a public controversy over fuel 


venting by civilian aircraft and by an increased general concern for the 
environment. 


While neither of the allegations against the Air Force was justified, 
and while the other inquiries were stopped after only a few questions were 
answered, it became clear that much remained to be learned about the impact 
of Air Force fuel dumping on the environment. Not only was the effect of 
the dumped fuel (as fuel liquid or vapor and as raw material for the forma- 
tion of photochemical smog) on the atmosphere and on living things unknown, 
but there was not even quantitative knowledge of the full extent of Air 
Force fuel dumping. 


In early 1972, the Environics Branch of the Air Force Weapons Labora- 
tory, which has now been designated the Environics Directorate of the Air 
Force Civil Engineering Center, began a study of the impact of Air Force 
fuel dumping on the environment. To answer simple questions regarding the 
sizes and locations of fuel dumps, and to learn the typical values of other 
fuel dumping parameters(e.g., altitude, airspeed, dump rate, and meteoro- 
logical factors) which determine how the fuel behaves physically and chemi- 
cally after it is released, a full record of Air Force fuel dumping was 
needed. Consequently, AFR 19-3, dated 15 March 1974, was published, re- 
quiring that all Air Force fuel dumps be reported to the Air Force Weapons 
Laboratory (AFWL). 


Data collected for the first six months of full Operation of the fuel 


dump reporting procedures prescribed by AFR 19-3 is presented in this report. 


The lack of any previous data on this subject and the continuing need for 
documented facts to answer challenges to Air Force operations make it im- 
portant that this information be made available throughout the Air Force 
on a priority basis. 


The primary aim of this report is the quick dissemination of this data 
:O uSing organizations. All reported fuel dumps are tabulated by respon- 
sible command and by aircraft type as these two breakdowns are probably the 
most usable. The fuel dumps are summarized according to the geographical 
areas in which they occur. Distributions of fuel dumps by altitude and by 
quantity of fuel are given. A number of geographical areas in which fuel 
dumps concentrate to a significant degree are identified. Additionally, the 
implications of the data vis-a-vis research on the physical and chemical 
behavior of dumped fuel are discussed. 
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SECTION TI 
DETAILED FUEL DUMP DATA 


As individual fuel dump reports were received at AFWL, the information 
on each dump was punched on a data card for computer processing. Table 1 
lists all reported Air Force fuel dumps for the period 1 October 1974 to 
31 March 1975, broken down by the major command responsible for the fuel 
dumping. Table 2 summarizes the fuel dumping by command and by month. 


The data cards were sorted in a different way to produce Table 3, which 
is a list of all the fuel dumps by aircraft type. A summary of this pre- 
sentation is given in Table 4. 


With regard to the reliability of the data, AFR 19-3 does not require 
negative reports; therefore, no way is provided to assur: the completeness 
of the reports received. The Strategic Air Command (SAC) had its own fuel 
dump reporting system before the publication of AFR 19-3 and used this 
system to provide the reports to AFWL. Presumably, this is a well-tried 
and efficient reporting system. The fact that only a few Tactical Air 
Command (TAC) bases reported extensive fuel dumping while the others re- 
ported none can be explained by the differences in types of aircraft oper- 
ating at the bases. At any rate, the data is compiete to the extent of 
full compliance with AFR 19-3. 


Some obvious errors were found in the fuel dump reports, e.g., a fuel 
dump reportedly located over the Soviet Union. Such errors were corrected 
only when the correction to be made was equally obvious. Even though addi- 
tional errors in the data may still exist, one must rely on the accuracy 
and thoroughness of the reporting commands. 
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TABLE 2.) SUMMARY OF FUEL DUMPS BY COMMAND/MONTH 


Total 
hKumber of Pounds 


BODE OA eS UUn Be a Dumped 
10/74 7,000 
11/74 33,500 
12/74 2 17,000 

1/75 : 45,000 
2/75 36,820 


3/75 ; 51,700 
191,020 


46,300 
54,150 
200 
3,500 


104,150 


1,600 
198,600 
30,000 
500 
230,700 


1,151,000 j 
1,739,000 

983,000 
1,268,000 
1,104,000 
1,572,000 
7,817,000 
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TABLE 2, SUMMARY OF FUEL DUMPS BY COMMAND/MONTH (Concluded) 


Total 
Number of Pounds 


Month/Year Dumps Dumped 
10/74 1] 105,300 
11/74 ‘ 83,000 
12/74 83 ,000 

1/75 150,600 
2/75 128,500 
3/75 72,600 

623,000 


OVERALL AIR FORCE TOTALS 8,970,870 
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TABLE 4. SUMMARY OF FUEL DUMPS BY AIRCRAFT TYPE 


Aircraft Number of Total Pounds 


Dumps Dumped 
9 42,000 


2 2,100 

7,650 

2,000 

2,000 

F-111 621,500 
FB-111 200,000 
VC-118 3,000 
EC-121 191,020 
EC-125 20,000 
EC-135 139,000 
KC-135 5 568,000 
NKC-135 46,000 
RC-135 1,898,000 
WC- 135 100,000 


C-141 128,600 


TOTAL FOR F-111 TYPE 821 ,500 


TOTAL FOR KC-135 TYPE 7,751,000 


28 


een Sina tar Set ARERR ABR 


— 


SECTION ITT 


FUEL DUMPS SUMMARIZED BY LOCATION 


All fuel dump reports in which the location was specified in latitude 
and longitude coordinates (278 out of a total of 305 reports) were sorted 
by computer into a one-degree latitude by one-degree longitude grid, and 
the number of fuel dumps and total quantity of fuel dumped in each grid box 
were printed out. The results are given in Table 5, with zero entries 
being omitted for brevity. A table entry for latitude X, longitude Y gives 
the number of fuel dumps and total pounds dumped with latitude coordinates 
greater than, or equal to, X and less than X+1l degrees, and with longitude 
coordinates preater than, or equal to, Y and less than Y+] degrees. 


Of the 27 fuel dumps not included in Table 5, it was possible to 
assign 24 of them to grid boxes by converting the reported coordinates into 
latitude and longitude or by noting the base to which the aircraft were 
assigned and assuming the fuel dumps were in the same grid box as the base. 
(The latter assumption was only made for TAC fuel dumps, and only when all 
other fuel dumps from the same reporting group were known to be near the 
base.) These assignments are given as notes to Table 5. 


Degrecs 
Latitude 


9 


13 


1S 


20 


20 


20 


21 


21 


21 


21 


24 


25 


26 


27 


30 


31 


31 


31 


32 


32 


32 


32 


N 


N 


N 


N 


TABLE 5S. 


Degrees 


Longitude 


79 


140 


164 


139 


110 


99 


W 


W 


W 


W 


SUMMARY OF FUEL DUMPS BY LOCATION 


Number of 


_Pumps _ 
| 


1 


4 
1 


* See page 36 for NOTES to this table. 
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Total Pounds 


Dumped 
2,900 


37,000 
120,000 
40,000 
50,000 
90,000 
42,000 
29,000 
63,000 
65,000 
7,000 
1,000 
37,000 
59,000 
2,000 
72,000 
7,000 
35,000 
66,000 
55,000 
125,000 


67,000 


11 


11 


Notes* 


TABLE S. 9 SUMMARY OF FUEL DUMPS BY LOCATION (Continued) 


Degrees Degrees Number of Total Pounds 
Latitude Longitude Dumps Dumped Notes* 
32 .N 100 W 3 112,000 1] 
32.N 110 W 1 9,000 
33 N 82 W 2 68 ,000 
33 N 99 W 1 60,000 11 
33.N 106 W 3 4,000 11 
33.N 116 W 2 54,000 
33 N 117 W 1 30,000 
34. N 77 W 1 43,000 
34.N 78 W 2 84,000 
34. N 84 W 1 29 ,000 i 
34.N 100 W 1 65,000 1 
34 N 103 W 2 87,000 ean 
34 N 104 W 1 16,000 11 
34 N 106 W 7 46,000 11 
35. N 103 W i 10,000 11 
36 N 114 W 2 35,000 io 
; 36 N 11S W 4 25,000 6, 12 
36 N 119 W 4 127,000 13 
36 N 125 W 1 13,000 
| 37 N 97 W 6 205 ,000 10 
( 37 N 114 W 1 5,000 12 
| 37 N 115 W 1 13,000 12 i 


* See page 36 for NOTES to this table. 
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Degrees 


Latitude 


37 N 


43 N 


43.N 


TABLE 
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5S. SUMMARY OF FUEL DUMPS BY LOCATION (Cont inued ) 


Degrees 
Longitude 


120 W 


121 W 


69 W 


70 W 


Number of 


__ Dumps 


1 


1 


] 


3 


3 


* See page 36 for NOTES to this table. 
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Total Pounds 


Dumped 


66,000 
8,000 
20,000 
114,000 
56,000 
500 
50,000 
78,000 
24,000 
2,000 
64,000 
178,000 
33,000 
15,000 
145,000 
295,000 
110,000 
58,000 
45,000 
183,000 
40,000 
133,000 


68, 000 


Notes* 
13 


13 


13 


13 


14 


14 
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Degrees 
Latitude 


43.N 
43 N 
43 N 
43.N 
43.N 
43 N 
43 N 
44 N 
44, N 
45 N 
45, N 
4S N 
46 N 
46 N 
46 N 
46 N 
47 N 
47 N 
47 N 
47 N 
48 N 
48 N 


48 N 
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TABLE 
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5. SUMMARY OF FUEL DUMPS BY LOCATION (Continued) 


Degrees 
Longitude 


71 ~W 
73 =W 


76 W 


105 W 


109 W 


10 W 
100 W 


116 W 


Number of 


Dumps 
1 


1 


1 


l 


6 


* See page 36 for NOTES to this table. 
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Total Pounds 


Dumped 


23,000 
38,000 
30,000 

149,000 
20,000 

9,000 
17,000 

215,000 
18,000 
12,000 
17,000 
36,000 
72,000 

214,000 
34,000 
20,000 
25,000 

147,000 
25,000 
30,000 
80,000 

4,000 


347,000 


Notes* 
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Degrees 


Latitude 


53 N 


59 N 


63 N 


64 N 


64 N 


64 N 


65 N 


65 N 


65 N 


75 N 


12 N 


12 N 


13 N 


13 N 


13.N 


14.N 


14. N 


14.N 


15 N 


25 N 


25 N 


26 N 


TABLE 5. 


Degrees 


Longitude 


176 


146 


147 


146 


147 


149 


14 


146 


147 


171 


100 


101 


143 


144 


146 


14 


120 


144 


113 


27 


127 


127 


SUMMARY OF FUEL DUMPS BY LOCATION (Cont inued) 


W 


W 


E 


E 


E 


Number of 


__Dumps 
1 


1 


1 


3 


* See page 36 for NOTES to this table. 
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Total Pounds 


Dumped 


23,000 
81,000 
60,000 
35,000 

286,000 
80,000 
71,000 

167,000 

106,000 
50,000 
95 ,000 
48,000 
45,000 
31,000 
30,000 

105,000 
52,000 
76 ,000 
78 ,000 
90,000 
39,000 


157,000 


Notes* 


16 


16 


16 


TABLE 5. SUMMARY OF FUEL DUMPS BY LOCATION (Cone luded) 


Deprees Degrees Number of Total Pounds 

Latitude “ongitude __ Dumps __ ___Dumped Notes* 
27.N 128 £F 2 280,000 
33.N 127 E 1 107,000 
33.N 173 E 1 20,000 
36 N 24 E 1 34,000 

: 36 N 25° 2 1 13,000 

37 N 24 E 1 30,000 
39 N 144 E 1 30,000 
44.N 76 E 1 20 ,000 
51 N 174 E 1 12,000 17 
52 N OF 2 76,000 
52 N 173 E 3 49 ,000 17 
52. N 174 E 4 103,000 17 
53 N OE 1 70,000 
53 N 1E 1 90,000 
53. N liz E 3 56,000 17 ; 


53. N 173 E 1 33,000 17 
53 N 175 E 1 14,000 17 
54 N 172 E 3 65,000 17 
54 N 174 E 1 18 ,000 17 


64 N 147 E 1 91 ,000 


* See next page for NOTES to this table. 
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1. One 
2. One 
3. One 
4. One 
5. One 
©. Six 


7. Thirteen additional 


8. Part 


NOTES FOR FABLE 5 


additional fuel dump of 


additional fuel dump of 


7000 pounds near this area. 


2000 pounds near this area. 


additional fuel dump of 50,000 pounds near this area, 


additional fuel dump of 


70,000 pounds near this area. 


additional fuel dump of 14,000 pounds near this area. 


additional fuel dumps totaling 46,000 pounds near this area. 


fuel dumps totaling 96,000 pounds near this area. 


of Major Fuel Dumping Area 1. 


9. Major Fuel Dumping Area 2. 


10. Major Fuel Dumping Area 3. 


ll. Part 


12. Part 


13. Part 


14. Part 


15. Part 


16. Part 


17. Part 


TEE CUE Re et rn Reta 


of Major Fuel Dumping 
of Major Fuel Dumping 
of Major Fuel Dumping 
of Major Fuel Dumping 
of Major Fuel Dumping 
of Major Fuel Dumping 


of Major Fuel Dumping 


Area 


Area 


Area 


Area 


Area 


Area 


Area 


4. 
5. 
6. 
ie 
8. 
9. 


10. 
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Plotting the data in Table 5 on a world map, a widely scattered dis- 
tribution of occasional fuel dumps is noted, with significant concent rations 
in certain areas, Most of the fuel dumps and all the major concentrations 
are over the United States. A further investigation of fuel dumps over the 
continental United States reveals that virtually every fuel dump occurs 
near (i.e., in the same grid box as) an Air Force Base, usually a base sup- 
porting SAC or TAC aircraft. This is not an especially surprising finding, 
but it does indicate that Air Force fuel dumping, even in emergencies, is 
not randomly distributed but tends to occur near bases, 


Several areas that experience the greatest number of fuel dumps and/or 
the largest total quantities of fuel released have been identified in Table 
5. They are designated as Major Fuel Dumping Areas 1 to 10. All the fuel 
dumps in each of these areas were individually noted, and trends or patterns 
in the fuel dumping were sought. Additionally, the areas were checked for 
such factors as geography, land use, and the proximity of cities. The major 
fuel dumping areas, listed in roughly east-to-west order, and a summary of 
findings are given in Table 6. 


37 


Fate. 


*SaTIID TTeus suos pue ‘eyeug 


‘sutetd eyseaqay ulaysea oy. pue emo] 
UI39ISIM PIIBAOD Bde BYL_ “slow IO 
spunod goo‘oOr JO sdunp [Tanz anoz uzI™ 
*‘spunod 900‘09 02 QO00‘OI wWorz paBues 

setyrquenb ay2 pue ‘(3ez OOO‘ LT 
adeisrae) 19az3 QO0OSZZ 02 OOO‘ OT worz 


Io “S¢T-ON ‘S¢I-Dg Aq apew ar3M 


Ite !spunod 990‘s6c Butye303 ‘xoq pta43 


| 
| 
| 
pasuel apnir3[e sy_ “IeIIATe S¢ET-DUY 


a[suTs sty ut sdunp janz oys 1us3Ty 


"[Ba1UO,, JO saTtum gz ATaeutxoidde 
UTYIIM pue ‘SUTeqUNOW YOepuoITpy 93y2 
‘uterduey) oye] ‘sumoq [Tews Auew 
‘artysduey max ‘quouza, ‘YO, MAN 
ayeasdn jo sqied papntout varie ayy 
"2993 000‘0Z Inoqe ie spunod 0Q00‘0E 


Ol 


000‘Oc Sutdunp ‘azearsate SET DY 


IO S¢1-DyY Aq 910M sdunp [Tanz autu 


1ayio ay_, “2935 YOO‘8 O2 000‘SS 
qe spunod gud‘oc 92 OO00‘OI worz 


| Surdunp ApTTeotdaAz fIzedtIATe [LI-gG4 Aq 
aiam [[ ‘sdump [enz dys OZ 243 50 


| 


Sb 


aut 


pL-L °N .Sb-rh xXOQq pr4d aytButs 
a4 UT patinddo ‘spunod 9g0‘00z 
ueYyI atou Sutreqioy ‘sdunp ,ang 
“spunod 900‘96¢ 3ut{eI02 ‘sdunp 


Teeny If 942 JO OT LOZ pa yunosose jyS 


*BYSBIQGON 
“@dV 23NJJO - M ,96-S6 ‘N VI b-Ob Zz 


"HN “ddy aseag pue 
“AN ‘ddv 3inqsiield - M opL-89 ‘N db-er 


eoily jo uorqydtsosaqg paiy 


sutdung 10fey 


SONIGNId dO AYVWWNS CNV 
“Svauv dO NOILdIYadSaSd ‘SV3uV ONIdWNdG YOrVN °9 ATEVL 


38 


wer 7 
aru SAA 


Py 


2 ne aaa cease tamed 


1S 


sanbianbnql[y wolj saltw og 

anoge psied0[ eae ay pue ‘sate.iog 
pue STAOT) JO SatytId sy. ‘neaierd 
ODJIXdyy MAX ULBISES 9YI papnypoUT Rare 
euL “SSaT 10 spunod gyg‘s jo sdunp 
Tenz ud YIIM *ssa] azo spuned good‘ OT 
TIE 919M saT3tluenb ay1 £(1903 OO0O0‘STZI 
02 OUOSOL AT3sOW) 2993 QOO‘OZ 02 
OUO'S WOIZ paduer apnirazle suL “PET 
Jaquaseq ut aiam sdunp [anz padrsod 
-91 YSITG “DYL wWOlzZ AseIIATe [TI-4 
Aq opeu etom sdunp [anj uaaas-AquamMy 


*Satarquenb [erata3 ur Apers11e 
ISd¥ Aq opew a1emM sdunp [anj ua] 


‘aualIqy Ieau sexayl ui epeu 
919M a8uer punod-gg0‘Q! 02 000'09 
ey2 UT sdunp Janz 9ATy *3993 000‘OZ 
punoie a19M sepnitire ayy ~*spunod 
OCO*9LE BuTyeIoy ‘azeTITe GET-Dy 
Aq opew atom sdump ranj jyS uUaaas 


*spunod gso‘9e9 BuT[e OY SUOTSOI STYyI 
UI apew arom sdunp j[anj inoz-4 104 


“SO9TITID [Tews suios pue 
“elIyotm ‘surerd sesuey uray nos ay 
papny[out eare syr “spunod ggo‘ss 

03 vou‘uc worz BSutdunp pue yaaz 
OOO*TO We Burayz ATpTeotdx. Sazersste 
SSI-ON AQ apeuw stam [Ty *“spunod 

yuu SOc Burpezoy ‘xoq plas a[surs 
SITY UT apeu aiam sdump [anj DyYS xXIS 


sBUIPpUT4 JO ALeuNS 


:ODTXOW MON ‘GH4y uouuRD (¢) 


:ODTXOW MAN ‘gay UBWOT [OH 


‘sexol ‘q4y [lamsaiej pue gay ssakq_ (1) 
:saseq INO} Aze3aU Seaaeqns [ [ews 

daIy i OUT pueuUOS Aq pue uoTAedOT Aq 
pazeiedas AT yenjoe o4om sdunp j[aenjz ssayL 


M 901-66 ‘N ,9¢-TE 


*sesuey 
“ddv¥ T1T@uuOzIW - M 86-26 ‘N ,8E-ZLE 


Baly jo uorydrassag evaly 
Butdung 10fep, 


(penutquoy) SONTGNI4 dO AYVANAS UNV 
“Svaduv dO NOILdINOSdG ‘SVauV ONIdNNG YOrvN °9 ATAVL 


*oosToUuRly 
ues jo SaTtu 0g ATaqewrxordde 

UIYZIM S@TZID LaYyIO pue ‘ousary 
‘olUuaueI.eS pue sUTe.UNOW ay. FO ASBO 
BLUIOJI[E) [TB1IUSD papntouTt evore 

ayuL “WeLIITe JyS 103 spunod Q00‘L9 
02 QOOSS pue SIFeAd.ITe Jqy IOJ 

spunod yoo‘soe 02 000SZ Woz pasuer 
SOTITUENO “YseALIATE DyS OZ Yaz 
000'Sc 92 OOO*OT Puke 3zyetdITe Day 

LOZ 3993 0O0'8 92 OOO. WoIzZ pasuRI 
sepnyrare Teotday ~*spunod gyo‘oos 
ButyTe oy ‘ysetsaTe C¢eT-Dy DvS Aq opew 
aaam sdunp [anj useqinoy ‘spunod 
VOOSSTT ButTeIOd ‘OGY WoLZ YpeIIITe 
Ict-Da AQ epew atom sdunp [Tanz xIs 
“sedaa sey] pue 

BPPePAGN ULBYINOS PsepN{IOUT eBsle oY] 
*spunod gou‘6I °2 OOOSZI Worz pasuer 
sdunp Tanj 19yio fyoea spunod g00‘s 
ynoqe jo o1am sdump [Tanz usaas 

*1993 QUU‘ET O2 OOO‘OT Worz paduer 
apnyraye peotddy “spunod Qos‘ rz 
Sut[eqod “Jy¥L wooly YjeIIIte L[LI-d 

Aq apew aiam sdunp [enjz useqinoy 


ssurput4y jo Areuuns 


“BTULOJTTIED “ddy UBTIATDW pue 
dav 91388) - M ,ZZI-6TT ‘N ,Ov-9¢ 


*BPEADN 
‘d4v SILION - M ,OTI-vIT ‘N ,8£-9E 


eaiy jo uotydt19s9q eaiy 


sutdumg zolepy 


(penutquoy)) SONIGNIA 4JO AUVNWNS GNV 
“Svauv dO NOILd1 YDSaG ‘SV4AUV ONIdWNG YOfWN °9 ATAVL 


40 


saan itienies anime tinh tartan rmserentoeeanecicame 


~ ROO EISELE SELLE? BBE LARS LEER LD IMEI, 


*syueqite, 
pue PYSeTY [e1Us. papnytout 
Ppataaod varie ay, “spunod go0‘os - 
I3A0 Suteaq sdump Janz autu ym 
spunod 900‘96 02 000‘0Z wo1z pasue4 
seTItquenh “32aF OOO‘OS pue 000‘0Z 
Ud9MI9q [TB YSow[e 91am sapnititiy 
*spunod goo‘ rez Butte oy ‘3zeID 
~1TeB SE1-DY 10 SET-ON DvS Aq apeu “eBxSely 
ertemM Saunp Tenz GT ey? JO UseqINOY “ddvV UOSTOTA - M .8bI-9bT ‘N ,99-¢9 


*uoPSUTYSEN 

uIBISeS PUB OYeP] ULSeYyAIOU papny{osut 
Bore ay_ “spunod you‘ug °2 000‘0F 
WOL} podueL saTAtqueMm °3993 Q00‘8Z 


02 QOO‘OC WOIZ poSueI sapnitirly 
*spunod goo‘ zpe ButpTe.o02 ‘xoq pt4a3 
ATSUTS STYI UT DYS Woy YFeAIAITe 
SSL-DN AQ opew o1am sdump Jen} xIs 


41 


“uoysutTysem ‘gq4y 
PITYIATey Te9U - M QLTI-9TI ‘N 6-8 


“astog pue 
OYBP] ULISoMYyINOS papntouT ease 

auL “spunod 9Q0‘Z1 92 000‘¢E worz 
pasueit sarqyrquend °13993 QOQ0‘ST 02 
OOOO Worz pasueI sapnatzyte Tedtdk] 
"M QLII-9TT ‘N oSt-Z%p XOq pr43 
a[SuLIsS 94} UT spew oi1amM sdunp Tenj 
Aquamy, ‘spunod ggo‘’sgz suttTe.02 
*qyersite [IT1-4d IWL Aq apew a10M 


“ouepl “ddv 
tS JO Jno sdunp Janz 9901Y42-AIITYL awoy UTeQUNOW - M 


oSLI-SII ‘N be-ZP Ll 


SsUuIPUT4 JO AIeWUNS Baty JO uotydts19saq 


(panutjUuo}) SONIGNI4 dO AYVWNNS GNV 
“SVdUV dO NOILdIYOSTG “SVINV ONIdWNG YOrVN °9 ATAVL 


“Spue[S] uerqynesaly 

ay JO dtz ay. pepny{out eoie ayy 
*spunod gou‘¢s¢ 021 QN0'G WoIz posuetr 
SatqrTquenh *1993 YOO‘ UZ Punoie 

a1aM SOPNITIIV “SZ6]T Aaenuer 194Ze 
pajiodai o1am sdump yanj ox ‘spunod 
o00%0Ss Jo Atquenb [e0oq e YIIM 
YJEADAITS SS{-JU DVS AQ opew or9M 
YyotyM jo [Te ‘sdump jonj ussquaaas 


ssurputy jo ALewuns 


were 


"BYSeTY 
‘qav eAwayus - 3 ,9LI-ZZT ‘N ,SS-IS 


ealy jo uorqdtsdsaq 


(Ppepn{su0D) SONIGNIA dO AYVNANS UNV 
*SvayvV dO NOILd1YOSAG ‘SVAYV ONIdWNG YOrVN “9 FIEVL 


ORIN seme on meen 


ealy 


Sutdung 10fepy 


42 


et erty esa ay 


SECTION TV 


DISTRIBUTION OF FUEL DUMPS BY 
QUANTITY DUMPED AND ALTITUDE 


Fuel dumps were segregated according to whether they were by SAC or 
non-SAC aircraft and were grouped according to the size of the fuel dump 
in 10,000-pound intervals. The fuel dumps were also grouped by altitude 
in 1,000-foot ranges. The results are shown in Figures 1 and 2. 


The segregation of fuel dumps into SAC and non-SAC aircraft fuel dumps 
was justified on the grounds that SAC aircraft account for most of the fuel 
dumps and most of the poundage and SAC flies a wholly different type of 
aircraft (KC-155 tankers) than the other commands. This segregation is 
further justified by the results. The quantity and altitude distributions 
for SAC aircraft fuel dumps are different from those of the remainder of the 
Air Force aircraft. Non-SAC aircraft fuel dumps peak at small sizes of 
10,000 pounds or less and drop to virtually none above 20,000 pounds. SAC 
aircraft fuel dumps are significant and increase in number from 0 to 20,000 
pounds, peak between 20,000 and 30,000 pounds, and remain significant 
through fuel dump sizes of 100,000 pounds (Figure 1). Almost all non-SAC 
aircraft fuel dumps occurred below 20,000 feet; a significant number of 
SAC aircraft fuel dumps occurred at these lower altitudes, but most SAC 
aircraft fuel dumps occurred between 20,000 and 30,000 feet (Figure 2). 


The distribution of SAC aircraft fuel dumps appears to be similar at 
small sizes and low altitudes to that of non-SAC aircraft fuel dumps and 
to have an additional component of larger, higher-altitude fuel dumps. 
Scanning the tabulated data bears out this assumption and adds a further 
utility to it. Most non-SAC aircraft fuel dumps are by TAC aircraft, and 
virtually all of these are F-111 type. TAC F-111 aircraft fuel dumps were 
usually 20,000 pounds or less and occurred at altitudes of 20,000 feet or 
less. SAC aircraft fuel dumps by its FB-111 aircraft were distributed 
similarly. The larger, higher-altitude aircraft fuel dumps were from the 
KC-135 type aircraft which is unique to SAC. Thus, it is possible to group 
most Air Force aircraft fuel dumps into two classes: 


(1) F-111 class fuel dumps: TAC F-1lls and SAC FB-llls; relatively 
small, low-altitude fuel dumps; 1,000 to 20,000 pounds, 1,000 to 
20,000 feet. 


(2) KC-135 class fuel dumps: SAC RC-, KC-, and EC-135s; relatively 
large, high-altitude fuel dumps; 20,000 to 100,000 pounds, 
20,000 to 30,000 feet. 


Se chien Pa, oe AT 


Some EC-, KC-, and RC-135 fuel dumps appear in the F-111 class region 
but, for the most part, the dumps respect the class boundaries. 
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Figure 1. Distribution of Fuel Dumps by Size 
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SECTION V 
SUMMARY AND DISCUSSION 


The immediately striking feature of the data in Table 1 is the amount 
of fuel being jettisoned monthly, and the overwhelming role of SAC aircraft 
in the dumping. TAC has a subsidiary role in Air Force dumping and is the 
only other command of significance. In terms of number of dumps, SAC 
accounts for almost 64 percent and TAC almost 25 percent of Air Force 
totals, in terms of total poundage the contributions are SAC, 87 percent, 
and TAC 7 percent. 


Fuel dump areas and procedures are designed to minimize the impact of 
authorized fuel dumping into the atmosphere. These areas are coordinated 
by the major commands with the Air Traffic Control Agency exercising 
jurisdiction over the location. Every attempt is made to locate these 
areas off federal airways and so that prevailing winds will not carry fuel 
spray to urban areas, agricultural regions, or water supply sources. Using 
dump areas over 20,000 feet above the terrain is preferred to take advan- 
tage of the fuel's volatility upon exposure to the higher atmosphere. These 
areas are normally used for all fuel dumping unless, during an aircraft 
emergency, the nature of the emergency precludes the use of the designated 
areas. In these cases, every effort is made to avoid populated areas. If 
fuel dumping is indeed harmful to the environment, the effects will most 
likely be felt in the areas of New England, the Midwest, and California 
designated Major Dumping Areas 1, 2 and 6, respectively, in this report. 


Not only were two commands responsible for most Air Force fuel jetti- 
soning, but only two types of aircraft (F-111 and KC-135) were significant 
sources of fuel dumps. The two types have distinct characteristic fuel 
dump sizes and altitudes. This division of fuel dumps according to air- 
craft type will simplify further study of the overall fuel dumping problem. 


Further study of fuel dumping does indeed seem warranted, since major 
gaps remain in the current understanding of the subject. Also, the extent 
of Air Force fuel dumping indicated by this initial study suggests that 
resultant environmental impact may not be negligible. Furthermore, it is 
likely that in the future the Air Force will be required to account for the 
effects of fuel dumping in preparing environmental impact statements for 
its proposed operations. 


Subsequent research in this project will concentrate on investigations 
of the physical behavior of jettisoned fuel after it is released (droplet 
formation and interaction with the aircraft wake, followed by fallout and/ 
or evaporation) and of the photochemistry of the fuel vapor (its role in 
producing irritating or toxic air pollutants by chemical reaction in the 
atmosphere). Droplet formation needs to be better understood and, for this 
reason, actual measurements of jetti.oned fuel droplets in an aircraft wake 
would be of great value. Because of the predominant role of KC-135 type air- 
craft in Air Force fuel dumping, a KC-135 is the obvious aircraft of choice 
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to perform fuel dumps for measurement. Arrangements are currently being 
made with AFSWC and AFCRL to supply a fuel dumping aircraft and a probe 
aircraft for this work. This effort {s considered an important part of 
this project. 


Photochemical investigations are being conducted in the laboratorles 
of the Air Force Civil Engineering Center at Kirtland AFB. The chemical 
behavior of the fuel and the concurrent and subsequent dispersion of fuel 
vapor and reaction products depend on the initial conditions of fuel dis- 
tribution, altitude, and presence of other chemical species in the aircraft 
exhaust. These conditions, in turn, depend on the fuel dump parameters of 
aircraft type, airspeed, fuel dump rate, fuel dump size, and altitude, as 
well as on meteorological conditions. Because Air Force fuel dumps can 
be divided into two distinct classes with fairly close internal simi- 
larity, conclusions of wide applicability should be possible by thoroughly 
investigating one simulated dump corresponding to a typical member of 
each class. Thus, the amount of experimental work would not be over- 
whelmingly great. 


Typical members to study might be an F-111 fuel dump of 10,000 pounds 
at 10,000 feet, and a KC-135 fuel dump of 50,000 pounds at 20,000 feet. 
(Since there is a potential problem of ground contamination by JP-4 fuel 
released below a few thousand feet, it might be necessary to treat as a 
separate case an F-1]1 fuel dump at about 2,000 feet.) The results could 
presumably be scaled to give fair accuracy over the range of duel dump sizes 
and altitudes in each class, and thus allow the prediction of the environ- 
mental impact of most instances of fuel jettisoning by the Air Force. 
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